Introduction
The recent apparent epidemic of hip fractures in elderly women' 2 has led to a greater awareness of the role of the geriatrician in managing these patients in orthopaedic wards. Many centres in the United Kingdom have established formal liaison between the specialties of orthopaedics and geriatrics, and this may be a solution to many of the problems that elderly women patients present. An orthopaedic geriatric unit was therefore established at Gartnavel General Hospital in February 1983, with 12 existing orthopaedic beds and medical, nursing, and paramedical staff, at no additional cost. After one year's experience of running this service3 we designed a prospective, randomised, controlled study to test the efficacy of this approach to managing elderly women patients with proximal femoral fractures.
Patients and methods
Patients with femoral neck fractures were admitted initially to the orthopaedic unit at the Western Infirmary, where a standard preoperative medical assessment was carried out. Laboratory tests included full blood count; erythrocyte sedimentation rate; concentrations of serum vitamin B12, folate, urea, electrolytes, calcium, and phosphate; liver function; and thyroid function. Hip and chest x ray and electrocardiographic examinations were performed before surgery. An assessment of the patients' mental function was carried out by the mini object test,45 a brief test for dementia.
Patients who had been referred from nearby hospitals without facilities for fracture surgery were usually sent back for rehabilitation soon after operation and were excluded from the trial, as were a few patients who made rapid progress and were discharged home directly. The remaining patients were transferred one and a half miles (2/2 km) to the orthopaedic wards in Gartnavel General Hospital for rehabilitation and were entered into the study if they were women over age 65.
Patients were stratified on the basis of the site of fracture (intracapsular and extracapsular) and randomised to either the orthopaedic geriatric unit or the orthopaedic wards at the time of transfer. A five to four bias was introduced in favour of the orthopaedic wards owing to the larger number of beds there. No patients were excluded from the study after they were transferred.
Patients in the orthopaedic -geriatric unit remained under the overall care of the orthopaedic surgical staff. A weekly combined ward round was performed by a geriatrician (consultant or senior registrar), an orthopaedic senior registrar, and the senior ward nurse. A physiotherapist, occupational therapist, and a social worker participated in the case conference that followed. Advice was given on medical problems that arose between ward rounds by consultation with the geriatrician.
The control group had similar nursing cover and access to similar paramedical services but there was no case conference. Referral for any medical problem to the geriatric service was made by letter, and patients in these orthopaedic wards were seen by a different geriatrician from the one on the orthopaedic geriatric unit. Patients did not transfer between the orthopaedic geriatric unit and the orthopaedic wards, and both groups had access to the same hospital facilities.
Information about inpatients was gathered prospectively, and both groups were visited at home three and six months after discharge. Information was collected on a form and stored on microcomputer.
The three outcome indicators discussed in this paper are mortality, length of hospital stay, and placement after discharge. These have been used in other studies. Length of hospital stay is used as an indirect indicator of cost.
We also analysed the medical diagnoses made in each group and the numbers of case records with missing laboratory results. We also report the numbers of patients discharged with abnormal laboratory results or documented clinical findings that ideally should have been further investigated or treated.
Statistical analysis-Mortality, placement of patients, and the numbers of patients with new and "missed" diseases were analysed by x2 test with Yates's correction. The length of stay was analysed by Wilcoxon's rank sum test. Confidence intervals were calculated for differences in percentages and means.
Results
Between October 1984 and July 1986, 374 women aged over 65 were admitted with proximal femoral fractures. Surgery was performed within 24 hours of admission on 292 (78%) and within 48 hours on 336 (90%). One patient only was unfit for surgery. General anaesthesia was used for 359 (96%) patients. Nineteen (5%) patients died, 38 (10%) were discharged directly home, and 95 (25%) were returned for rehabilitation to hospitals outside Glasgow. The remaining 222 patients were entered into the trial and randomised either to the orthopaedic geriatric unit (97) or to the orthopaedic wards (125). The length of stay before transfer was 10-2 days for the patients in the orthopaedic geriatric unit and 9-8 days for the control group (difference not significant). The mean age of the patients on the orthopaedic geriatric unit was 82 years and of the control group 80 6 (range 65-98 years), and the difference was not significant.
A total of 183 patients were admitted from the community, and 159 (87%) of these had required support from family members or community services before admission. Table I gives the types of fracture sustained.
Twenty six (21%) patients in the control group were seen by a geriatrician in hospital (mean total consultation time 20 minutes). Patients in the orthopaedic geriatric unit were seen four times on average by the geriatrician (mean total consultation time 20 minutes).
Although inpatient mortality (table II) was higher in the control group, the difference was not significant (observed mean difference 6 3%; 95% confidence interval -0-4% to 13-0%, p=0 06). Ten deaths occurred in each group in the six months after discharge and the observed mean difference in the cumulative death rate was 4-1% (95% CI -5-5% to 13 -7%, p>0-1).
There was no significant difference in the overall object test scores of more than 19 out of 30 (observed mean difference 21-7 days; 95% CI -9-0 days to 52-4 days, p>O-1). Table IV shows the placement of patients admitted to the Western Infirmary from home. Sixty (75%) patients returned home from the orthopaedic geriatric unit and 72 (69-9%) from the orthopaedic wards. The observed difference was 5-1% (95% CI -7 9% to 18 -1%, p>0. 1) and was not significant.
The case records for 88 patients (91%) in the orthopaedic geriatric unit and 69 (55%) patients in the control group contained a full set of investigation results. Laboratory results often arrived in the ward after the patient had been discharged from hospital. Also, discharge summaries seldom contained details of abnormal results despite the fact that they were almost always available when the summary was being written.
A greater proportion of patients in the orthopaedic geriatric unit (71%) were found to have new medical disorders than those in the control group (55%) (observed mean difference=15-9%; 95% CI 3-4% to 28 5%, p<0025). More diagnoses per patient were made in the orthopaedic geriatric unit: new diagnoses were made for 69 (71%) patients and 69 (55%) controls and there were 158 and 121 new diagnoses respectively. Five (5 3%) patients in the orthopaedic geriatric unit were discharged with "untreated" disease and 33 (29-5%) in the control group (observed mean difference 24-2%; 95% CI 14-6% to 33-8%, p<0001). The difference was significant and likely to represent an underestimate of the real situation for the control group as many of the tests may not have been performed or the results were missing from the case record. Table V shows the conditions "missed" and these were missed as often in the patients in the control group seen by a geriatrician.
Discussion
This is the first reported prospective, randomised controlled study of an orthopaedic geriatric inpatient BMJ VOLUME 297 29 OCTOBER 1988 service which compares the effect of two methods of management. One type was the formal traditional liaison system, in which the geriatrician's opinion is sought only when the orthopaedic surgeon considers it desirable. The other was the newer concept of shared supervision in an orthopaedic geriatric unit. It has been suggested in Nottingham that there has been a reduction in the mean length of hospital stay since an orthopaedic geriatric unit was established.6 Workers in London have supported this view and claim a 46% saving in bed days for patients aged 60 and over with hip fractures.7 It was also suggested that elderly women at a centre in Edinburgh with proximal femoral fractures may be discharged earlier if a combined approach is adopted.8 In these studies, however, retrospective control groups were used, patients were preselected for admission to the orthopaedic geriatric unit, and there were changes in the resources of the local geriatric medical service, all of which make it difficult to interpret the results. Because of differences in demography, surgical policy, and the organisation of each of these services we could not compare their results with ours.
A discussion paper from the University of York9 describing a small cost-benefit study of collaborative management of a group of such patients suggests that the combined approach might be more expensive and showed no direct benefit to the patient.
A study from the City Hospital, Edinburgh," also suggests that there may be resource implications in running designated geriatric orthopaedic units. Our service required no increase in staffing or additional transport costs over those for the control group and required no extra funding.
Mortality, length of hospital stay, and placement on discharge were not significantly different between the two groups. One reason may have been changes in the approach of the orthopaedic surgeons to patients in the control group. A greater interest was taken in the medical and social problems of the control group, and towards the end of the study period patient management in this group had considerably changed. Notes from ward rounds and discharge summaries contained more information on the patients' social and medical problems and drug charts generally listed fewer drugs with less potentially toxic interactions. Combined ward rounds on the orthopaedic geriatric unit, which had started before the study, continued throughout the study period and were educational for both. This was unavoidable and resulted from rotation of junior medical staff through the orthopaedic geriatric unit as part of their training.
Another reason for the lack of differences between the groups may be insufficient numbers of patients recruited. Large The mean normal reference value of haemoglobin is usually given as 135 g/l for women and 150 g/l for men, thus indicating a sex difference of about 10%.' There is some controversy about whether these differences are smaller after the menopause, but even in old age there seems to be a 5-7% difference between the sexes. '3 The usual reason given for the difference is the influence of sex hormones on erythropoiesis, and there is good evidence that androgens enhance erythropoiesis whereas oestrogens tend to inhibit it. Menstrual blood loss has also been incriminated, but this may be discounted by the fact that the difference persists after the menopause. Moreover, oral contraceptives, which arrest menstruation, do not as a rule influence the haemoglobin concentration. There is some evidence that women have a lower total red cell volume and higher intravascular plasma volume relative to their body build because of a greater proportion of body fat. Thus the lower haemoglobin concentration may to some extent be a dilutional effect as well. -s M LEWIS, consultant haematologist, London
